Cell calcium signalling induced by endogenous lectin carbohydrate interaction in the Jurkat T cell line.
The effects of the beta-galactoside-binding lectin from human placenta (HPL14) on intracellular calcium concentration ([Ca2+]i) were examined in the human Jurkat T cell line. The lectin induces a concentration dependent increase in [Ca2+]i. This calcium signalling effect is clearly mediated through complementary cell surface galactoglycoconjugates because it can be blocked by beta-galactosides. The observed Ca2+ - response involves both the release of calcium from intracellular stores and a calcium influx from the extracellular space. It is sustained in the presence of 1 mM extracellular calcium whereas it becomes transient when the influx of extracellular calcium was blocked by calcium chelation to EGTA. Voltage-sensitive calcium channel blockers like verapamil and prenylamine were without effect on the action of HPL14. Protection of the sugar binding activity of HPL14 in the absence of a thiol-reducing reagent by carboxamidomethylation (CM-HPL14) or by substitution Cys2 with serine (C2S) results in lectin proteins with considerably decreased calcium signalling efficiency. The recombinant lectin (Rec H) and the mutant protein obtained by substitution of highly conservative Trp68 with tyrosine (W68Y) induce lower levels of [Ca2+]i compared to wild type lectin.